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(54) MULTILAYER PRINTED CIRCUIT BOARD AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To provide a method for manufacturing a 
high density printed circuit board in which a gap between 
upper and lower layer conductors is held constant by 
utilizing a resin protrusion, and the conductors are 
electrically connected. 

CONSTITUTION: The method for manufacturing a 

multilayer printed circuit board comprises the steps of Ifjf^L^r^L 
forming a lower layer wiring conductor 13 on a first < E > \ j j r r 

stainless steel plate 11 having recesses 12, forming 
spacers (18, 19) for preventing the sink of a second 
stainless steel plate 21 on a base board 15 by 
sandwiching a first sheetlike thermosetting resin 16 
between the board 15 and the plate 11, pressurizing and 
heating to transfer to form the conductor 13, further 
forming an upper layer wiring conductor 22 on the plate ? f y 

21, and transferring to form the conductor 22 on the ;h) ^ 

board 15 by sandwiching a second sheetlike ,29 t ' f ^ 7 

thermosetting resin 25 between the board 15 and the <*) j^afe m-rC^ 

plate 21 by pressurizing and heating. >— — 
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CLAIMS 



[Claim(s)] 

[Claim 1]press — public funds — in a multilayer printed circuit board which forms a wiring 
conductor on a group board, pinches sheet shaped thermosetting resin, transfers a wiring 
conductor with application of pressure and heating, and is formed on a substratum substrate — 
press — public funds — a multilayer printed circuit board providing a projection used as a 
spacer which prevents subduction of a group board. 

[Claim 2]A manufacturing method of a multilayer printed circuit board which forms a wiring 
conductor on a metal plate for press, pinches sheet shaped thermosetting resin, transfers a 
wiring conductor with application of pressure and heating, and is formed on a substratum 
substrate characterized by comprising the following. 

(a) the 1st press that has a crevice — public funds — a process of forming a lower-layer-wiring 
conductor on a group board. 

(b) a substratum substrate and said 1st press — public funds — pinching the 1st sheet shaped 
thermosetting resin, transferring a lower-layer-wiring conductor with application of pressure and 
heating, and forming between group boards, — and said substratum substrate top — the 2nd 
press — public funds — a process of forming a spacer which prevents subduction of a group 
board. 

(c) A process of forming an upper wiring conductor on the 2nd metal plate for press. 

(d) said substratum substrate and said 2nd press — public funds — a process which pinches the 
2nd sheet shaped thermosetting resin between group boards, transfers an upper wiring 
conductor with application of pressure and heating, and is formed on a substratum substrate. 

[Claim 3]A manufacturing method of the multilayer printed circuit board according to claim 2 
characterized by comprising the following. 

A projection which said spacer becomes from thermosetting resin and said lower-layer-wiring 
conductor. 

A projection which consists only of said thermosetting resin. 

[Claim 4]A manufacturing method of a multilayer printed circuit board forming an upper wiring 
conductor which fits into a projection which consists of said lower-layer-wiring conductor in a 
manufacturing method of the multilayer printed circuit board according to claim 2, and 
connecting between said up-and-down layer wiring after that using conductive resin. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the manufacturing method of a printed-circuit 
board, and relates to the manufacturing method of a high-density printed-circuit board 
especially. 
[0002] 

[Description of the Prior Art]Conventionally, as art of such a field, there were some which are 
indicated by JP,5-12878,B, for example. Drawing 5 is a figure showing the manufacturing method 
of the printed-circuit board called this conventional transfer laminated layers method, a single 
plate laminated layers method, etc. 

[0003]In the manufacturing method of such a printed-circuit board, first, as shown in drawing 5 
(a), the wiring conductor 2 which should be transferred is formed by electrolytic copper plating, 
the non-electrolytic copper plating method, etc. on the boards 1, such as stainless steel to 
which the mirror plane was made. It is possible for the construction material of stainless steel 
etc. to be inferior in adhesion with copper, and to exfoliate easily after transfer lamination. 
Similarly, as shown in drawing 5 (b), other wiring conductors 4 which should be formed in a 
multilayer are formed on the stainless plate 3. 

[0004]It is made to heat-harden so that the wiring conductors 2 and 4 may be embedded in the 
resin 8 as are shown in drawing 5 (c), and a placed opposite is carried out to glass fabrics via the 
prepreg 7 to which resin is made to come to be impregnated, it heats, and the press plates 5 and 
6 with which these wiring conductors 2 and 4 were formed are pressurized with a press machine 
and shown in drawing 5 (d). Then, it exfoliates with the resin 8 which hardening of the stainless 
plates 1 and 3 used for press ended. Now, the printed-circuit board which has the wiring 
conductors 2 and 4 in a rear surface is completed. 

[0005]After that, as shown in drawing 5 (e), as shown in a **** opium poppy and dra wing 5 (f), 
the conductor 10 can be formed for the through hole 9 generally known in the through hole 9 by 
the plating method with a drill, the electrical link of between rear surface conductors can be 
carried out, and a two-layer printed wired board can be produced. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in order to perform the electrical link 
between front lining conductors in a drill through hole, a bore diameter has a limit and the wiring 
density of a substrate does not go up by the manufacturing method of the above-mentioned 
conventional printed-circuit board. A rear surface layer conductor gap was fixed with neither 
pressing pressure nor dispersion of prepreg resin, and manufacture of the printed-circuit board 
which specifies the impedance characteristic of these days had a fault, such as it being 
unsuitable and being. 

[0007]An object of this invention is to provide a high-density printed-circuit board which uses 
the projection of resin, and keeps constant an up-and-down layer conductor gap, and was made 
to perform an electrical link, and a manufacturing method for the same, in order to remove the 
problem described above. 
[0008] 



[Means for Solving the Problem]In a multilayer printed circuit board which this invention forms a 
wiring conductor on a metal plate for (1) press to achieve the above objects, and pinches sheet 
shaped thermosetting resin, transfers a wiring conductor with application of pressure and 
heating, and is formed on a substratum substrate, A projection used as a spacer (18, 19) which 
prevents subduction of a metal plate for press is provided. 

[0009](2) In a manufacturing method of a multilayer printed circuit board which forms a wiring 
conductor on a metal plate for press, pinches sheet shaped thermosetting resin, transfers a 
wiring conductor with application of pressure and heating, and is formed on a substratum 
substrate, A process of forming a lower-layer-wiring conductor (13) on the 1st metal plate for 
press (11) that has a crevice (12), Between a substratum substrate (15) and said 1st metal plate 
for press (11), pinch the 1st sheet shaped thermosetting resin (16), and Application of pressure, 
A process of transferring a lower-layer-wiring conductor (13) with heating, and forming, and 
forming a spacer (18, 19) which prevents subduction of the 2nd metal plate for press (21) on said 
substratum substrate, A process of forming an upper wiring conductor (22) on the 2nd metal 
plate for press (21), The 2nd sheet shaped thermosetting resin (25) is pinched between said 
substratum substrate (15) and said 2nd metal plate for press (21), and it is made to give a 
process which transfers an upper wiring conductor (22) with application of pressure and heating, 
and is formed on a substratum substrate (15). 

[0010](3) A manufacturing method of a multilayer printed circuit board of the above-mentioned 
(2) statement is provided with the following. 

A projection (18) which said spacer (18, 19) becomes from thermosetting resin (17) and said 
lower-layer-wiring conductor (13). 

A projection (19) which consists of said thermosetting resin (17). 

(4) In a manufacturing method of a multilayer printed circuit board of the above-mentioned (2) 
statement, form an upper wiring conductor (22) which fits into a projection (18) which consists of 
said lower-layer-wiring conductor (13), and connect between said up-and-down layer wiring 
after that using conductive resin (28). 
[0011] 

[Function] According to this invention [1] According to the multilayer printed circuit board of the 
above-mentioned (1) statement, subduction of a press plate can be certainly prevented by 
forming a spacer. 

[2]By according to the multilayer printed circuit board of the above-mentioned (2) statement, 
providing a crevice all over [ for press ] a stainless plate, and heating and pressurizing the 
pinched prepreg with a pressing machine, Protuberance form resin can be arranged in fixed 
height to an entire substrate, the stainless plate for press which has the upper wiring pressed 
continuously can be held at resin protrusion, and cannot sink, but the interval between up-and- 
down layer wiring can be made regularity. Especially in the case of the sheet shaped prepreg 
which consists only of resin which does not contain glass fabrics, Although it is difficult to form 
in an entire substrate the layer arranged in fixed height unlike the sheet shaped prepreg 
containing glass fabrics and easy to produce the mold shift of the layer of multilevel 
interconnection, according to this invention, this can be solved and the interval between up-and- 
down layer wiring can be made regularity. 

[001 2] [3] According to the invention of the above-mentioned (3) statement, a compound 
projection with the projection which consists of a lower-layer-wiring conductor simply, and the 
projection which consists of thermosetting resin can be formed by providing a crevice all over 
[ for press corresponding on the crossing of design wiring grids ] a stainless plate. The stainless 
plate for press which provided the crevice does not depend on a difference of wiring, but can 
carry out reproduction use of the same thing. 

[0013][4]According to the invention of the above-mentioned (4) statement, the detailed 
connection which does not use a through hole by being able to form easily, and wiring of the 
detailed protuberance form embedded into resin adjoining upper wiring, arranging the parietal 
region of the protuberance form wiring, and carrying out printed wiring of the conductive resin 
for between both wiring is possible. 



[0014] 

[Example] Hereafter, it explains one by one, referring to a figure for the example of this invention. 
It is a surface perspective view of the printed-circuit board from which the manufacturing 
process figure, dr awing 2 , and drawin g 3 of the printed-circuit board which drawin g 1 shows the 
example of this invention were obtained by the substrate face perspective view in process, and 
drawing 4 was obtained by this invention. 

[0015](1) First, like a conventional system, as shown in drawing 1 (a), form a wiring conductor 
and prepare the stainless plate 1 1 used as the press plate at the time of next press lamination. It 
is not caught by stainless steel and a wiring conductor is a thing which can exfoliate easily 
behind, and if the construction material of a board is a thing without modification by pressing 
pressure and heat, it is [ anything ] good. 

(2) Next, as shown in drawing 1 (b), form the crevice 12 by etching all over said stainless plate 
1 1 [ corresponding on the crossing of design wiring grids ], and carry out mirror finish of the 
stainless plate 1 1 surface by suitable means, such as chemical polish. 

[0016](3) Next, as shown in drawing 1 (c), carry out pattern formation of the predetermined 
lower-layer-wiring conductor 13 by methods, such as electrolytic copper plating and non- 
electrolytic copper plating. 

(4) Next, as shown in drawing 1 (d), arrange the 1st press plate 14 in which the lower-layer- 
wiring conductor 13 was formed, on the substratum substrate 15 via the sheet shaped prepreg 
(1st sheet shaped thermosetting resin) 16 which consists only of resin which does not contain 
glass fabrics. 

[0017](5) Next, as shown in drawing 1 (e), don't illustrate, but embed the lower-layer-wiring 
conductor 13 heated and pressurized into the thermosetting resin 17 with a pressing machine. 
Then, the stainless plate 1 1 used for press is exfoliated, and the substrate 20 which has the 
lower-layer-wiring conductor 1 3 is produced. The projection 1 8 whose press plate is depressed 
in the surface of the printed-circuit board at that time at the time of the projection and press 
for electrical links which has the lower-layer-wiring conductor 13 on the surface, and transfer 
formation as shown in drawing 2 and which carries out thing prevention, press of a next upper 
wiring conductor, The resin protrusion 19 for subduction prevention which prevents a press plate 
from sinking at the time of transfer formation is formed. Here, it mainly sinks and the resin 
protrusion 19 for prevention and the projection 18 for electrical links have a function as a 
spacer. 

[0018](6) In a similar way, as shown in drawing 1 (f), prepare the 2nd press plate 24 in which the 
upper wiring conductor 22 was formed on the stainless plate 21. The surface perspective view of 
this press plate 24 is shown in drawing 3 . When it is made into ring shape as shown in drawing 3 , 
and press lamination is carried out after this, it is made for the projection 18 for electrical links 
to enter inside a ring, and it does not form at all the upper wiring conductor 22 which connects 
the above-mentioned projection 18 for electrical links in the portion 23 which the resin 
protrusion 19 for subduction prevention counters. 

[0019](7) Next, as shown in drawing 1 (g), arrange the 2nd press plate 24 in which the upper 
wiring conductor 22 was formed on the stainless plate 21, on the substrate 20 via the sheet 
shaped prepreg (2nd sheet shaped thermosetting resin) 25 which consists only of resin which 
does not contain glass fabrics. 

(8) Next, as it heats and pressurizes and is shown in draw ing 1 (h) with a pressing machine, 
embed the upper wiring conductor 22 into the thermosetting resin 26. Then, the stainless plate 
21 used for press is exfoliated, and the substrate 27 which has the upper wiring conductor 22 
can be produced. 

[0020]The printed-circuit board surface perspective view at that time is shown in drawing 4. The 
height 18 for electrical links of the lower-layer-wiring conductor 13 has entered into the ring of 
the upper wiring conductor 22. The resin protrusion 19 for subduction prevention is embedded in 
the hardened thermosetting resin 26. 

(9) Finally, as shown in draw ing 1 (i), connect with the ring of the upper wiring conductor 22 by 
printing the conductive resin 28 and hardening the height 18 for electrical links of the lower- 
layer-wiring conductor 13 in it. 



[0021] Although the above-mentioned example showed how to arrange and form the prepreg 16 
which does not contain glass fabrics between the substratum substrate 1 5 and the 1 st press 
plate 14 in which the lower-layer-wiring conductor 13 was formed, It cannot be overemphasized 
that the prepreg containing glass fabrics may be used only at the time of right above [ the 
substratum substrate 15 ] wiring conductor formation. Although the end of the upper wiring 
conductor 22 linked to the height 18 for electrical links of the lower-layer-wiring conductor 13 
was made into ring shape in the above-mentioned example, especially the thing it is not limited 
to ring shape and should just be done for the adjacent arranging of both the conductors cannot 
be overemphasized. 

[0022]The thickness of the insulator between layers is strictly controllable by this invention. 
Therefore, since wiring density becomes can keep the characteristic impedance of wiring 
constant and possible, the multilayer interconnection board for high speed computing machines 
can be manufactured easily. 

This invention is not limited to the above-mentioned example, and based on the meaning of this 
invention, various modification is possible for it and it does not eliminate them from the range of 
this invention. 
[0023] 

[Effect of the Invention]in the above, it explained in detail — as — (1) — according to the 
invention according to claim 1, subduction of a press plate can be certainly prevented by forming 
a spacer. 

(2) By according to the invention according to claim 2, providing a crevice all over [ for press ] a 
stainless plate, and heating and pressurizing the pinched prepreg with a pressing machine, 
Protuberance form resin can be arranged in fixed height to an entire substrate, the stainless 
plate for press which has the upper wiring pressed continuously can be held at resin protrusion, 
and cannot sink, but the interval between up-and-down layer wiring can be made regularity. 
[0024]Especially in the case of the sheet shaped prepreg which consists only of resin which 
does not contain glass fabrics, Although it is easy to produce the mold shift of the layer of 
multilevel interconnection difficultly, according to this invention, forming in an entire substrate 
the layer arranged in fixed height unlike the sheet shaped prepreg containing glass fabrics can 
solve this, and it can make regularity the interval between up-and-down layer wiring. 
[0025](3) According to the invention according to claim 3, a compound projection with the 
projection which consists of a lower-layer-wiring conductor simply, and the projection which 
consists of thermosetting resin can be formed by providing a crevice all over [ for press 
corresponding on the crossing of design wiring grids ] a stainless plate. The stainless plate for 
press which provided the crevice does not depend on a difference of wiring, but can carry out 
reproduction use of the same thing. 

[0026](4) According to the invention according to claim 4, the detailed connection which does 
not use a through hole by being able to form easily, and wiring of the detailed protuberance form 
embedded into resin adjoining upper wiring, arranging the parietal region of the protuberance 
form wiring, and carrying out printed wiring of the conductive resin for between both wiring is 
possible. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is a manufacturing process figure of the printed-circuit board in which the example 
of this invention is shown. 

[Drawing 2] It is a substrate face perspective view (the 1) in the manufacturing process of the 
printed-circuit board in which the example of this invention is shown. 

[Draw ing 3]It is a substrate face perspective view (the 2) in the manufacturing process of the 

printed-circuit board in which the example of this invention is shown. 

[Drawing 4]It is a surface perspective view of the printed-circuit board obtained by this 

invention. 

[Drawing 5]It is a figure showing the manufacturing method of the printed-circuit board called 
the conventional transfer laminated layers method, a single plate laminated layers method, etc. 
[Description of Notations] 
1 1, 21 stainless plates 

12 Crevice 

13 Lower-layer-wiring conductor 

14 The 1st press plate 

15 Substratum substrate 

16 Sheet shaped prepreg (1st sheet shaped thermosetting resin) 

17 and 26 Thermosetting resin 

18 The projection for electrical links 

19 Resin protrusion for subduction prevention 

20 and 27 Substrate 

22 Upper wiring conductor 

24 The 2nd press plate 

25 Sheet shaped prepreg (2nd sheet shaped thermosetting resin) 
28 Conductive resin 
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(1) W#«lR*ro»9!fcJ:ixHr, ^-IfSrRttS 

(2) »*«2aE*©*9IK:J:*uf, Jfffiffl^xvw^ 

«^s^iffl»s:K»t, m&^tz^vyuyzyi'xmx 
^cDi^^r-gae-rsr t&x%, m^^xns.^^±.m 
tt*ii*-f, ±Tesa^wc^Pi4r-^^-r6r t#-e 

[0 0 2 4] #7*^ n7£-^£&VvtSfji§cr)^ 
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[0 0 2 5] ( 3 ) 3 KfJ0>3&93 \Z J;*l«\ 

15. 

[0026] (4) f»mm4mWi<omm^iititi. mm 
#, *cD^e^sa^wgfiisgp^-t)isa^iiP^b-riag 

m i ] ^mvnommm^^t-^v > hsmmmomm 
numx-hz* 

iia 2 ] *&w<omnM&&i-yv > na*i*«tf>sJit 
[m 3 ] *&w<r>nmm&7frry n J > vmrnm^mm. 

Ilt©Sfitffif4S@ (^2) T-fc^o 

[m5] ^(D^mmm. mmmmtrnkmitizy 
d >■ hmmmfonMmjrmz^-tmxsbz, 

11, 2 1 ^fy^K 
1 2 GflgB 

1 3 tji gai^ffc 

14 as 1 <nw mm. 

1 5 rm&m 

16 ->-h^C7°yyu^ (3?l<73->-M*«$yiM 
17, 26 JNHKfc&WJIg 

i s ■mMff}mmm&& 

1 9 fct^ii^B&ltfflttMi^fi 

2 0, 2 7 K4£ 

2 2 ±.mu%mw 

2 4 2 Wif J£« 

25 M£<£>7°y 7°U"^ (l2©->-hft«iS 

2 8 ^Utt^flg 
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